Cloning and sequence analysis of novel DNA polymerases from thermophilic Geobacillus species isolated from hot springs in Turkey: characterization of a DNA polymerase I from Geobacillus kaue strain NB.
The complete coding sequences of the polA genes from seven thermophilic Geobacillus species, isolated from hot springs of Gönen and Hisaralan in Turkey, were cloned and sequenced. The polA genes of these Geobacillus species contain a long open reading frame of 2,637 bp encoding DNA polymerase I with a calculated molecular mass of 99 kDa. Amino acid sequences of these Geobacillus DNA polymerases are closely related. The multiple sequence alignments show all include the conserved amino acids in the polymerase and 5'-3' exonuclease domains, but the catalytic residues varied in 3'-5' exonuclease domain of these Geobacillus DNA polymerases. One of them, DNA polymerase I from Geobacillus kaue strain NB (Gkaue polI) is purified to homogeneity and biochemically characterized in vitro. The optimum temperature for enzymatic activity of Gkaue polI is 70 °C at pH 7.5-8.5 in the presence of 8 mM Mg(2+) and 80-100 mM of monovalent ions. The addition of polyamines stimulates the polymerization activity of the enzyme. Three-dimensional structure of Gkaue polI predicted using homology modeling confirmed the conservation of all the functionally important regions in the polymerase active site.